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Motivation

 Raw patch tokens are high-rank, 
noisy, and entangled, making 
novel categories difficult to 
discover. 

 CPF rewrites them through a 
compact set of reusable visual 
primitives:

 P is a compact primitive codebook, and A encodes patch-to-primitive activations. 
Known and novel categories emerge as different combinations of the same 
primitive vocabulary.
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Main Result
 Fine-grained Datasets:



Main Result
 Coarse-grained Datasets:



Analysis
 Rank & Entropy Analysis

 Attention Visualization
 Primitive Visualization

 Hyperparameter Sensitivity



Conclusion

 CPF identifies high-rank and entangled token geometry as a key bottleneck in 
Generalized Category Discovery.

 By rewriting patch tokens through low-rank compositional primitive fields, CPF 
produces compact and structured representations.

 As a plug-and-play module, CPF consistently improves known and novel 
category discovery across diverse GCD baselines, with extensive experiments, 
ablations, and visualizations verifying its effectiveness and generality.



Thank You !

More details are available in our paper and code.

https://openreview.net/forum?id=dyubtJ2dtZ

https://github.com/Michael-McQueen/CPF


